Abstract. Trace elements are essential nutritional components in humans and inconvenient tissue content that have a significant influence on infant size. The aim of this study is to evaluate the effects of concentration of elements (uranium (U), lead (Pb) and iron (Fe)) and absorption of Pb and Fe on maternal and umbilical cord blood samples. The concentration and absorption of Pb and Fe in blood samples were determined by using atomic absorption spectrophotometry device, while the uranium concentration was determined by using CR-39 detector. Fifty women of age 16-44 years are involved in this study. Results show that the maximum and minimum values of both concentration and absorption in the maternal samples were for Pb and Fe, respectively. In addition, for umbilical cord, the maximum values of concentration and absorption were for Fe and the minimum concentration and absorption were for U and Pb, respectively. A significant correlation between maternal and umbilical cord blood samples was found. This indicates that the Pb, U and Fe elements can easily transfer from maternal to the fetal body which impacts the growth of fetus.
1 Introduction
The knowledge obtained from various studies has explain that intrauterine life plays a key role in the evolution of chronic disease in adulthood. The concept suggests that early life conditions can "program" the infants for a spectrum of reverse health outcomes [1] [2] [3] [4] [5] [6] . infant growth depends fundamentally on genetic structure, fetoplacental circulation and maternal nutrition [7] . This growth is especially volatile to the impact of environmental risk factors that deactivate the processes during a critical window of susceptibility [8, 9] . The trace elements of Pb, Fe and U are involved in the function of several enzymes and are essential for maintaining health throughout life [10] While, trace elements are fundamental for humans, their particular function are not well understood, especially in the prenatal interval. Even though their amounts are very small in body, they are implicated in various biochemical passageway and are climacteric to the execution of confirmed functions that are necessary to tolerate life [11] .
Radiation risks are mostly significant during organogenesis and the early fetal growth period. It induced deformation have a threshold of 100-200 mGy or higher, and are typically associated with central nervous system problems. This happens especially during exposure at 8 to 25 weeks of gestation age [12] . Even at low levels, fetuses are known to be highly volatile to chemical exposure because of their prompt growth, small size, expansion, and restricted purview to dragging mischievous materiality, in comparison with adults [13] . Elements from the maternal can facilely thread into the placenta and transfer to the infants. This makes the infants volatile to metal toxicity [14, 15]. Therefore, even low level mineral exposure early in life, at levels that may not prejudice the pregnant mother, could vandalize fetus growth and development [16] . Furthermore, levels of some metals in blood increase during pregnancy, due to increase in bone rampage [17, 18] , and increased of gastrointestinal absorption [19] .
Devastation of many military institutions and research center in Iraq after the Gulf war 1991 have caused pervasion of many toxic metals and radioactive source. This has made ordinary people prone to radioactive radiation and toxic elements without their awareness or caution. Millions of Iraqi received higher dose of radioactivity than ordinary background levels which is caused by the pollution of depleted uranium [20] , and another significant pollution in the environment is contamination of toxic metals such as lead elements as a result of the human activities and military bombardment [21] .
There are numbers of studies published in developing countries that have estimated the effect of trace elements levels on maternal and umbilical cord blood. In Iraq very few studies were published covering population [22] [23] [24] [25] In previous studies different concentrations of trace elements such as uranium (U), Lead (Pb) and iron (Fe) have been found in maternal blood and umbilical cord, showing a conflicting cohort with the anthropometric characteristics of the infants [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] Several factors may participate to the contradiction in those results from previous studies, such as diversity of the study designs and techniques used, heterogeneity in populations and among others.
The present study is the first report of a cross sectional analysis of heavy elements concentration and absorption as well as uranium concentration in maternal and umbilical cord blood samples at the time of delivery in Baghdad. It aims to determine the presence of correlation between maternal and umbilical cord among pregnant women and the association of lead, uranium and iron with birth outcomes, attending Baghdad maternity hospitals for delivery and correspond potential predictors that may influence both levels. 
Blood Collection
The population for this study involved 50 volunteers (mother -neonate) pairs at accouchement period. The blood samples of maternal and umbilical cord after delivery were collected from all the participants. The maternal blood was collected at the interval of delivery through a venipuncture, and the umbilical cord blood was collected from the placental end without milking the cord.
The blood samples are divided into 2 aliquots. Half of the blood sample were transferred to a EDTA (ethylene diamine tetra acetic acid) heparin containing evacuated tube and used to determine hemoglobin and U concentrations.
The other half of the blood samples were transferred into SSTS (serum separating tubes) and were centrifuged for 10 min to separate the plasma. By using a pipette, 4 ml of plasma was placed in a 7 ml polyethylene tubes for the trace metals analysis. These tubes were frozen for storage and freightage to the laboratories.
Serum separated was used for the estimation of Pb and Fe concentrations and absorption by using atomic absorption spectrophotometry AA-7000 Series. Meanwhile, the U concentration in blood was determine by using CR-39 detector.
Interview
The interview with each of the respondent was done after delivery. Necessary approval was obtained from them, while information such as health status. Background information were taken, such as health status, nutritional status, intake of Fe during antenatal period, information regarding the previous pregnancies, socio demographic characteristics data (e.g., maternal age, place of living, education, work status, husband work status, tobacco smoking for women and her husband, occupational history, parity of mothers, gestational age which was estimated by using the date for the last menstrual period (LMP), any apparent congenital malformations), information about hemoglobin, blood pressure throughout pregnancy, height and weight. The maternal with hemoglobin <10.0 g/dL were considered as anemic.
Measurements outcome birth
Birth outcomes includes birth weight, birth length, head circumference, placenta weight, sex, and Apgar scores were measured after delivery. For the purpose of analysis, low birth weight infants are considered for birth weight < 2.500 Kg, and preterm delivery was defined as a birth before 35 completed weeks of GA.
Irradiation of blood samples
The U concentrations was determined by heating up the blood samples at 37 o C for 24 h, using an electric heating incubator type (um100, Memmert, Germany) in order to dry up and oxidize the organic materials. Dried powder blood of 0.5 g was mixed with 0.1 g of methylcellulose (C6H10O5) which was as a sheath. Then, it was pressed into a pellet which has a dimension of 1 cm diameter and 1.5 mm thickness. The standard blood samples of different U concentration were prepared. Both sides of the pellets were covered with plastic nuclear track detector (CR -39 Pershore Moulding Ltd, UK) in thickness of 500 m. 
Calculations of Uranium concentrations
The U content in the blood samples was measured by rapprochement between track densities recorded on the CR-39 detectors around the sample pellet and that of the standard samples pellet, from the following relationship [36, 37] :
Where ρx and ρs are the encourage fission track density for unknown sample and standard sample in (tracks/mm 2 ). Cx and Cs indicate the U concentration for unknown sample and standard sample in (ppm).
Statistical analysis
The result obtained in this study were analyzed by using Statistical Package for the Social Sciences (SPSS) version 24.0. Descriptive statistics is used to find the frequencies of the values. A Spearman correlation coefficient is used to correlate the maternal and umbilical cord blood of trace elements concentration and absorption. Linear regression model is used to describe the relationship between trace elements and fetal growth. If p < 0.05 or < 0.01 it is scrutinized as significant, and if p ≥ 0.05, it is scrutinized as non-significant.
Results and discussion
This population is generally of different socio-economic status and had no receding history of occupational exposure to toxic elements, and also did not take Fe supplementation externally. Table 1 shows the respondents' demographic characteristics. A total of 50 maternal with their infant (25 males and 25 females) were analyzed for current study. These women are healthy and free from any diseases of asthma, hypertension, diabetes, heart problem, Thalassemia, thyroid, gastric, Hepatitis B and C, anemia epilepsy, migraine, renal and TB.
The women involved in this study were aged from 16 to 44 years old. 76% of maternal had high school and higher education, while 24% had less than high school. The percentage of maternal that smoke is 12% during pregnancy. The rates of preterm birth, low birth weight and low Apgar Score were 6%, 14% and 85%, respectively.
The maternal and infant quantitative characteristics at delivery period show in Table 2 g/dL), umbilical cord hemoglobin (9.40 ± 1.74 g/dL), systolic and diastolic blood pressure (117.0 ± 10.2, 74.1 ± 6.2 mmHg respectively ), pregnancy heart rate and fetal heart rate were (101.0 ± 22.2, 120.0 ± 5.3 bpm respectively). The mean gestational age (GA) at delivery was (38.6 ± 1.3 weeks) and the anthropometric measurements (Birth weight, Birth length, Head circumference and placenta weight) are (2.94±0.93, 39.02±6.8, 35.5±2.3 and 481.05±201.58 respectively). Table 3 and Figure 1 show the elements concentration in maternal and umbilical cord blood samples. The maximum value obtained was 1.27 ppm which represents to iron concentration in umbilical cord blood samples, and the minimum value of concentration is 0.50 ppm for the concentration of iron in maternal blood samples. The concentration of iron in umbilical cord as higher than in maternal blood samples. This indicate that the infants receive iron indirectly from their mother ' s blood circulation through a prompt and unidirectional passageway.
In maternal the highest levels of elements were recorded in lead level. These higher values could be caused by human activities, industrial wastes resulting from the petroleum, military events during the Gulf wars, and prevailing petrochemical industries in these governorates. Iraq is one of the third-world countries confronting terrifying environmental problems. The use of leaded gasoline, untreated sewage water, motor vehicle exhausts, unchecked wastes of factories, and additionally the remnants of the Gulf wars are considered as the main sources of direct exposure of individuals to lead toxic metals. A Spearman rank test confirmed statistically a positive significant correlation between maternal and umbilical EPJ Web of Conferences 156, 00003 (2017) DOI: 10.1051/epjconf/201715600003 RCNP 2016 6 cord blood for Pb, U and Fe elements (r = 0.749, 0.408 and, 0.502 respectively and P < 0.01). This significant positive correlation indicates that even when the mother has a low level of elements, the placenta cannot prevent these elements to transfer from mother to infant. Table 4 and Figure 2 illustrates the average value of lead and iron absorption in the maternal and umbilical cord blood samples. It is obvious from this table that the mean value of iron absorption is higher than the mean values of other elements. Results shwed statistically significant correlation between maternal and umbilical cord Table 5 shows the linear regression models for each anthropometric measurements of the newborns (birth weight, birth length and head circumference) retrograde separately for the maternal and umbilical cord blood trace elements levels. The high value of (B= -7.78) for Pb concentration in maternal represent that the dependent variable (BL) decreased of (7.78) for every one unit increase in Pb level with significant correlation and CI (-8.97, -6.60 ). This indicate that any increased of Pb exposure will influence to the anthropometric measurements, and we expected that (BW) increase of (0. 
Conclusion
The results evidence the importance of U, Fe and Pb levels in the maternal and umbilical on birth weight. There may be many parameters acting interpret to trigger the condition of low birth weight, and perhaps low birth weight acts merely as a marker of a number of biological lesion. The findings of this study suggest that U and Pb could be specimen of these factors. In Iraq, the present study prepares a base line data on U and Pb concentration and absorption in maternal and umbilical cord samples. Because concentration and absorption of these elements in blood samples are not routinely measured in any health facility. As a result, there are limited data about the propagation and predictors of high blood levels in both general population and high-risk groups including women in childbearing age. Statistically significant positive correlation between maternal and umbilical cord indicates that even when the mother has a low level of elements, placenta cannot prevent these elements to transfer from mother to infant. It was noted that most anthropometric measurements have a négative significant correlation with U, Pb and Fe concentration in maternal and umbilical cord blood.
